Disruption of ribosomal scanning on the 5'-untranslated region, and not restriction of translational initiation per se, modulates the stability of nonaberrant mRNAs in the yeast Saccharomyces cerevisiae.
Translation and mRNA decay constitute key players in the post-transcriptional control of gene expression. We examine the mechanisms by which the 5'-untranslated region (UTR) of nonaberrant mRNAs acts to modulate both these processes in Saccharomyces cerevisiae. Two classes of functional relationship between ribosome-5'-UTR interactions and mRNA decay are identifiable. In the first of these, elements in the main open reading frame (ORF) dictate how the decay process reacts to inhibitory structures in the 5'-UTR. The same types of stability modulation can be elicited by trans-regulation of translation via inducible binding of the iron-regulatory protein to an iron-responsive element located 9 nucleotides from the 5' cap. A eukaryotic translational repressor can therefore modulate mRNA decay via the 5'-UTR. In contrast, translational regulation mediated via changes in the activity of the cap-binding eukaryotic translation initiation factor eIF-4E bypasses translation-dependent pathways of mRNA degradation. Thus modulation of mRNA stability via the 5'-UTR depends on disruption of the scanning process, rather than changes in translational initiation efficiency per se. In the second class of pathway, an upstream ORF (uORF) functions as a powerful destabilizing element, inducing termination-dependent degradation that is apparently independent of any main ORF determinants but influenced by the efficiencies of ribosomal recognition of the uORF start and stop codons. This latter mechanism provides a regulatable means to modulate the stability of nonaberrant mRNAs via a UPF-dependent pathway.